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tite schist. The schistosity in some cases has 
been obliterated due to a certain amount of 
recrystallisation during the course of granitisa-
tion. They afford an excellent example of 
granitisation and the complete s<:!quence of 
events which have taken place in the transfor-
mation of biotite schist into a biotite gneiss can 
be traced. 
F.G. 2 FIG. 3 
.FIG. 2. Showing a dark patch of biotite schist in 
granitic cement. FIG. 3. Showing ptygmatic vein in 
hybrid gneiss. 
The colour of the schist fragmants becomes 
lighter as the transformation takes place: This 
depends upon the progressive development of 
.leucocratic lenticles of sadie plagioclases and 
quartz. Ultimately. the schist fragments fade 
out into the surrounding gneisses. Other fea-
tures of granitisation like thz presence of 
ptygmatic veins (Fig. 3) may also be seen in 
the area. 
Some of the gneisses retain original schis-
tose fabric. Th~ replacement of biotite schist 
by granitic material, the presence of agmatites 
and the presence of ptygmatic veins suggest 
that these' agmatites have developed in situ. 
They represent the patches of schist, which have 
escaped assimilation. It may also be concluded 
from the above that they merely represent a 
stage in granitisation. 
These agmatites have also been observed at 
other places, viz., Kulpahar, Jhansi and Orcha 
in Bundelkhand. A more detailed account of 
these agmatites will be published elsewhere. 
I am grateful to Dr. R. C. Misra under whose 
guidance this study has been undertaken. 
Dept. of Geology, M. N. SAXENA. 
Lucknow University, 
Lucknow, August 1, 1953. 
1. Heron, A. M., hfelft. Ge()/. SUnJ. Ind., 1936,68, 
Pt. I, 5. 2. Misra, R. C., PrfJC. 36th It,d. Sci. eMtC'r ., 
1949, Part III, 112. 3. Misra, R. C., Mathur, P. C., 
and Saksena, M. N., Pr()C. 22nd Alltzual Jlfee/ing, Nat. 
Acad. Sci. Ind., 1952. 4. Misra, R . C., Pr()C. 35th 
bid. Sci. CMtg'Y" 1948, Part III, 144. 5. Sederholm, 
]. J., Bu/l. Comm. Ceo!., Finlande, 1923, No. 88, 117. 
6. -, Ibid., 1926, No. 77, 17. 7. Hsing-Yuan Ma, 
Ceo/. "'lag., 1948,85, 1. 
SEX CHANGE IN THE OVIPAROUS 
INDIAN BACKWATER OYSTER, • 
OSTREA MADRASENSIS PRESTON 
THE adult larviparous oysters are always her-
maphrodite whereas the oviparous ones are of 
separate sexes. Following the discovery of a 
single hermaphrodite individual in one species 
of oviparous oyster by Kellog,a other workers, 
viz., Burkenroad,4 Loosanoff,() Amemiya.1,2 
Awati and RaP and RoughleyB have observed 
occasional change of sex in the American oys-
ter, Ostrea virginica, the Portuguese oyster, 
OstTea (Gryphaea) anguLata, the Japanese 
oyster, Ostrea gigas, the Bombay rock oyster, 
OstTea c'UcuUata and the Australian commercial 
oyster, Ostrea commercia tis. The sexuality of 
the Indian backwater oyster, OstTea madrasen-
sis. has not hitherto been studied. Since 1948 
the present writer has examined over 4 000 
specimens of adult oysters from different l~ca­
lities in the environs of the Madras City and 
the number of hermaphrodite ones noted in them 
is very smalL Though some of them showed 
sperm.s and eggs when examined in the fresh 
condition, they have been in serial sections 
found to be of one sex only owing to the reason 
that the hermaphrodite regions of the gonad 
probably were not included in the sections. 
Clear hermaphrodite stages, however. were ob-
tained in serial sections of material from two 
individuals collected from Ennur backwaters in 
the month of July 1953. Such individuals be-
ing very rare they are recorded owing to their 
scientific interest. The gonads of both these 
oysters when examined fresh showed fully ripe 
and motile sperms and eggs in all stages of' 
development. In the serial sections of one of 
them (Fig. 1) the follicles close to the peri-
phery and op~ning directly into the gonadial 
ductules showed eggs of larger size of which 
some were free within the lumina whilst those 
lying deeper down had eggs of gradually de-
creasing sizes proliferating from the lining 
epithelium. All follicles were fully packed with 
ripe sperms. In the second specimen (Fig. 2), 
the sections indicate that the formation of eggs 
has progressed much further as revealed by 
the presence of larger ones even in the deeper 
portions of the gonadial layer and the sperm 
masses of the lumina were less dense. Owing 
to the absence of developing spermatocytes in 
both the oysters and the presence of ova in 
varying stages including young oocytes, it is 
clear that the sex change is from male to 
female. The rarity of hermaphrodite individuals 
is fairly clear evidence that bisexual c-ondition 
is purely transitionaL 
• 
• 
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FIG. 1. I'hotmoicrograph of section of gonad of 
O. madrasmsis 130-Upper fallicles with larger' eggs and 
lower with smaller ones. Dark masses sperms. 
FIG. 2. Photomicrograph of section of gonad of 
O. tnadrasensis 160 showing large eggs and less dense 
masses of sperms -in the lower follicles. 
Table I .shows the percentages of sexes in 
fortnightly samples of about 100 oysters exa-
mined every mC!nth from Ennur backwaters. 
TABLE I 
Month Males; Females Indeter- Herma· 
minate sex phrodites 
% 'ib % % 
March 1953 61·2 38·7 nil nil 
April 59·77 40·23 nil nil 
May 60 ·63 39·36 nil nil 
June 57·44 34·04 nil 8·5? 
July 42·]6 52·94 0·98 3·9 
August 43·60 44·66 10·68 0·97 
Sept. 27·88 66·34 5·76 nil 
_._._---------
From March to June the percentage of males 
in the samples is very high which, however, 
diminishes gradually commencing from July to 
September 1953. In September 1953 the per-
centage of females is as high as 66· 34. As the 
main spawning season which is November-
December (Ra07), approaches, the proportion 
of the females in the population seems to in-
crease considerably. The number of hermaphro-
dite individuals met with being so small, it is 
doubtful whether all oysters that change their 
sex pass through this transitional phase. The 
occurrence of fair numbers of oysters of in-
distinguishable sex during the months preced-
ing S~ptember shows that this species also 
changes its se~_ after passing through a stage 
in which the germ cells are undifferentiated 
into male or female components. A detailed 
study of the sex ratios and seasonal gonadial 
changes in Ostrea madrasensis in relation to 
the fluctuating environmental conditions is in 
progress. 
The author's grateful thanks are due to 
Dr. N. K. Panikk:ar for his helpful criticism.'~ 
Central Marine Fisheries K. VIRABHADRA RAO. 
Research Unit; Madras-5, 
October 12, 1953. 
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